Selective contribution of Egr1 (zif/268) to persistent inflammatory pain.
The zinc finger transcription factor Egr1 is critical for coupling extracellular signals to changes in cellular gene expression. Expression of Egr1, as well as other immediate early genes, is up-regulated in response to a number of noxious stimuli. Activity-dependent activation of Egr1 has been reported in forebrain regions, including the anterior cingulate cortex (ACC), after peripheral injury. However, no study has reported a direct contribution of Egr1 to behavioral nociceptive responses. Here, we use Egr1 knockout mice to show that Egr1 is selectively required for behavioral responses to persistent inflammatory pain. Behavioral responses to peripheral inflammation were significantly reduced in Egr1 knockout mice, whereas responses to acute noxious stimuli were normal. In addition, inflammation triggered an up-regulation of Egr1 expression in the ACC of wild-type mice. Last, synaptic potentiation induced by theta (theta) burst stimulation in the ACC was significantly reduced or blocked in Egr1 knockout mice. Our study suggests that the transcription factor Egr1 plays a selective role in nociceptive behavioral responses to persistent inflammatory pain but not to acute noxious stimuli. Chronic pain diminishes the quality of life. Here, we show that the immediate early gene Egr1 plays a role in chronic inflammatory, but not acute, pain. Egr1 knockout mice showed reduced nociceptive behaviors to persistent inflammatory pain and inflammation increased Egr1 expression in the anterior cingulate cortex of wild-type mice.